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This Special Issue collects a total of nine papers selected from the best presentations at the Japan-France Conference on Analytical and Numerical Methods for Scientific Computing in Science and Engineering held at the Université Henri-Poincaré, from 21 to 24 February 2006, and at the International Conference on Distributed Computing and Applications for Business, Engineering and Sciences held at the University of Greenwich, from 25 to 27 August 2005. These papers were selected after careful consideration of the research and the contents of the presentations at the above conferences. The review process has followed closely the usual practice of Journal of Algorithms and Computational Technologies. The guest editor would like to thank the authors and the reviewers for their input to this Special Issue. The paper by L. Deng, C. Douglas, G. Haase, T. Kako and I. Hagiwara describes a numerical procedure that is useful in trying to reduce noise in moving vehicles. The method applies to general domains and realistic examples that are useful to the automotive industry. A finite element procedure for an acoustic field in a structure is used to produce and analyze a nonstandard coupled eigen-pair problem. By using standard symmetric acoustic field and structure (the decoupled system) eigen-pair respectively, the method is shown to be less expensive to set up and use than the method used in NASTRAN. A parametric approach decouples the eigen-pairs based on a parameter. The decoupled system is adequate in itself to solve the overall problem very rapidly. Numerical examples illuminate the adequacy of this methodology and demonstrate useful features of the numerical procedure.
The paper authored by F. Anstett, G. Millérioux and G. Bloch deals with state reconstruction of Linear Parameter Varying systems (LPV). Such systems are nonlinear models widely encountered and useful in engineering because they do not require the knowledge of the nonlinearity but only the ranges of the timevarying parameters involved in the model. The authors consider here that the ranges are bounded, an assumption which usually holds in practical situations, so that the matrices involved in the description are also bounded allowing thereby a polytopic representation. The proposed observer design includes the finding of the minimal convex polytope which ensures the less conservative conditions for the global convergence of the observer. The inclusion of computational methods, reviewed in the paper, for finding extreme points of a set is an original idea for control or observation and confers efficiency to the design. Such an approach is illustrated through a chaotic parameter modulation for secure communications.
The paper written by F. Magoulès, V. Marquevielle and P.-A. Dutilleul presents a new and original framework for handwriting to speech devices. The framework relies on a pen-shaped optical mouse connected to a humanmachine interaction. The algorithm is built on the sequence of steps of characters acquisition, digitalization, recognition, and speech generations. Algorithms for the character recognition are discussed in two forms suitable for Roman alphabets as well as other alphabets involving more than one strokes. A neural network learning is presented with post-processing and an existing engine is chosen to perform the speech generation. Compare to others approaches, the key points and advantage of the proposed framework are the robustness of the algorithm, the real-time interaction, the size and weight of the device.
In the paper of A. Kamikawa and M. Kawarada, both First Order Automatic Differentiation (FOAD) and Second Order Automatic Differentiation (SOAD) are applied to the optimal control problem of fluid forces. The control problem uses the minimization technique of the function. The purpose of this paper is to present the application of SOAD in control problem. The Sakawa-Shindo method using FOAD and the Steepest descent method using SOAD are compared as the minimization technique. The automatic differentiation is proposed as a new approach to the sensitivity analysis of the optimal control problem.
The paper of T. Muroi and M. Kawarada discusses the numerical solution of the incompressible viscous flow by the fictitious domain method with distributed Lagrange multiplier. For the analysis of the finite element method, the mixed interpolation based on the bubble function is presented. The way to use the fictitious domain method applied to the Navier-Stokes equation is explained. The incompressible viscous flow with two falling solid particles is ii Preface presented. Advantage of the fictitious domain method based on distributed Lagrange multiplier is investigated. Element Free Galerkin Method (EFGM) is one of the effective computational methods in the mesh-free method, which does not require timeconsuming mesh generation. This means that EFGM can be available for irregular nodes in the computational domain. This is the advantage of EFGM. In the paper of K. Ubukata and M. Kawahara, numerical simulation based on the incompressible Navier-Stokes equation is one of the nonlinear problem. A few approach for the analysis of nonlinear numerical simulation by EFGM applied to the Navier-Stokes flow is presented. Analysis of nonlinear problems by EFGM is important in engineering. Purpose of this study is to investigate the effectiveness of EFGM with incompatible mesh.
The paper of M. Baboulin, L. Giraud, S. Gratton and J. Langou presents a parallel distributed solver for solving incremental least squares. This solver uses the parallel library ScaLAPACK. The proposed implementation is based on a QR factorization algorithm where the matrices are stored compactly using a packed distributed storage for triangular and symmetric matrices. Numerical experiments in the area of space geodesy are also provided.
The paper authored by J. Bahi, R. Couturier and F. Vernier describes a synchronous load balancing algorithm used with an asynchronous iterative application in a dynamic network for which some links may be temporarily broken. The application solves a partial differential equations system using the multi-splitting Newton method which may be used in the asynchronous mode. At each discretized time step, a diffusion load balancing algorithm allows to distribute the load among heterogeneous processors.
The paper of T.-M.-H. Nguyen and F. Magoulès investigates data placements in grid systems. The data requirements of today grid applications have been growing dramatically in both volume and scale. Although grid computing was initially motivated by the needs of processing power for solving computeintensive problems, this focus has gradually shifted to applications whose data is located at geographically distributed virtual organizations. Efficient data placement requirement becomes crucial for data-intensive applications to effectively perform in grid environment. In order to access data stored in heterogeneous storage systems, users have to deal with different administrative policies at each site and various data access mechanisms on each storage system. In their paper, the authors present a framework, which enables
